Despite the significance of services in the economic statistics, economic theories of innovation have tended to ignore them, or to assume that innovation in services consists of little more than adopting innovations developed in industry. This view is subjected to a critique based on three questions: (1) why is innovation in services misunderstood or neglected in economic theory? (2) what do field observations indicate are the principal forms of innovation in services? (3) how can these observations help to broaden and enrich the economic theory of industrial innovation?
INTRODUCTION
Economic theories of innovation have tended to ignore services or to assume that innovation in services consists of little more than adopting innovations developed in industry.
Yet theories of innovation developed on the basis of observations of industry are inadequate to explain the forms of innovation which predominate in services. The result is a clear gap in our knowledge concerning research and development (R&D) and innovation in the tertiary sector. This is not to suggest that industry and services are unrelated. Concepts derived from industry can prove useful, as long as they are modified, and certain recent theories of 2 industrial innovation are particularly valuable for understanding services. The reverse is also true; observation and theorization of innovation in services may have much to offer to the analysis of industrial innovation. This paper is organized as follows. In the first section, we examine why innovation in services is poorly understood. In the second and third sections we describe the forms of innovation in services that we have observed in our field research. In the fourth section we discuss whether innovation in services is fundamentally different from innovation in industry.
The paper is based on a study undertaken for the French Ministry for Research, involving interviews at thirty firms engaged in consultancy, insurance, and electronic information services.
WHY INNOVATION IN SERVICES IS POORLY UNDERSTOOD
It is frequently taken for granted that innovation in so-called non-productive activities is not worthy of analysis. This approach is due to a certain theoretical discourse, the silences and omissions in which are as significant as the positive claims.
a)
The general theoretical framework that has had the most impact on the neglect of innovations in services is probably the one (developed over two centuries by professional economists but also taken for granted in the lay world) which consists of an economic structure with industry at the centre and services at the periphery. There are other frameworks that point in the same direction: industry considered as the engine of growth with services as induced activities, industry as a source of competitiveness with services as a "shelter" or "sponge" for the employees industry no longer needs. Indeed there are a host of modern versions which assume service work to be non-productive. Quite clearly, if industry is believed to be the engine of the productive system and the source of wealth and competitiveness, the only 3 innovation and R&D activities that merit attention are those related directly to industrial processes and products.
In this context it is hardly surprising that innovation in services is accorded little significance, or that few governmental policies actively promote it.
b) To the above framework at the macro-economic level there corresponds a microeconomic framework: the image of the firm, its functions and its organization as centred around material production (or manufacturing). Once more there are scientific and lay versions, theories and practices, and numerous examples could be given. So it is that company accountants and management controllers are locked in debate over the growth of "indirect costs" which can no longer be "imputed" to the "direct costs"
of each product in the traditional manner that used to buttress the view of the firm as based on the manufacture of a range of products.
We do not, of course, need to labour the parallels between the macro-and microeconomic frameworks, nor their implications in terms of an exclusive focus on innovation in manufacturing processes and products.
c) To conclusively test this theoretical imbalance one need merely examine the field of knowledge in the economic literature known as the "economics of innovation", founded by Joseph Schumpeter. While Schumpeter himself had a broad vision of innovation, contemporary research inspired by him is most often characterized by a significant leaning towards technology or industry (for a full analysis see Gallouj (1994) To produce a service, therefore, is to organize a solution to a problem (a treatment, an operation) which does not principally involve supplying a good. It is to place a bundle of capabilities and competencies (human, technological, organizational) at the disposal of a client and to organize a solution, which may be given to varying degrees of precision. If precision is required, the solution may take the form of a range of services or "formulas" which are highly codified or standardized. In this case we have quasi-products which can then be marketed as "solutions in search of problems". If solutions are less precise and are limited to general and very flexible methods and to fields of expert knowledge which need to be combined in a different manner each time they are used, we have "customized" services further removed from traditional industry (mass production or production of ranges of products) but sharing aspects in common with order-driven industrial production of single products ("dedicated" products). As things stand currently, it will be accepted that the "customized" aspect is more significant in services than in industry, and that in services it is more common to find (the two phenomena being linked) "co-production" situations in which clients participate in providing the service (in resolving the problem) and therefore in 5 individualizing solutions.
What are the implications of these considerations for the most common forms of organizing innovation and R&D in services?
a) If producing a service is equivalent to organizing the accessibility of a bundle of capacities to execute a "repair" activity or "treatment", this implies that innovation assumes two main forms:
-organizing the solution of new problems or conceiving formulas or even serviceproducts which are to varying degrees new to the market or new to the firm (ranging from mere improvements to radical new forms). New problems may be meticulously formulated by the client. They may also be "produced" by innovative service providers anticipating changes in demand. The identification of problems may also result from the interaction between service provider and client.
-a more efficient (in terms of productivity, relevance, or quality) way of organizing a solution to the same type of problem.
It is sometimes difficult to distinguish between process innovation and product innovation. It might nonetheless be conceded that if service-products designate the type of problems they treat, the first types of innovation above are truly "product innovations" (this almost always implies innovation or modification to the process as well) whereas the second types are solely process innovations (methods, organization, technical systems, etc.).
b) The organizational aspect of innovation (which includes technical support) is particularly prominent in services, while one rarely comes across research and innovation related to components and materials [1] or which calls upon the natural and 6 life sciences. Priority is more likely to be given to the human and social sciences, to information sciences, sometimes to mathematics (banking and insurance, for instance), and to the new disciplines located at the boundary between the social sciences and the "hard" sciences: such as linguistics, cognitive/psychological sciences, or operational research methods. What frequently results is a blurred distinction between fundamental or "basic" research and "applied" R&D. Very often, in industry, basic research concerns components and materials while applied R&D concerns "architecture", assembly, prototypes and initial testing. In services, almost everything derives from "architectural" innovation, with strong emphasis on the design and development of organizational formulas. 
INNOVATION AND R&D IN THREE SERVICE SECTORS
The three service sectors under examination here are insurance, consultancy, and electronic information services. In each case our analysis concerns the principal categories of innovation we have encountered and illustrates the multiplicity of these.
Innovation in the insurance sector
In a pragmatic fashion it is possible to identify types of innovation as a function of their objectives. The following types of innovation (not to be confused with types of innovation process) are observable in insurance companies (and frequently in banks too):
1) Innovations in "service-products" where the prime concern is to hone and develop a new service, a new "formula", which many firms tend to call a new "product". A new "serviceproduct" is a new formula for managing the financial problems of a client or group of clients. This is often associated with a new contract (which might correspond to the opening of an account or file, or the signature of an actual contract). This is a service (a formula) of contractually making available methods and competencies for managing the money of clients 8 under conditions which are novel, "novelty" refering to the perspective of utilization, of the client.
2) "Architectural" innovations, which bundle or unbundle existing "service products", namely:
the bundling or integration of services, consisting of offering formulas or contracts in which the service provider commits itself to treat a bundle of problems or operations on behalf of the client which were previously dealt with by separate formulas or contracts.
inversely, the separation of services by isolating a type of service or a sub-set of operations which previously formed part of an integrated service, offering it as a new service sold separately or as an option.
Although in this case new "formulas" emerge, as they do in the first type, it is useful to identify this second modality separately, and consider it as a sub-set of the first type.
3) Innovations which modify the "service-product". In this case we consider that the core of the service, as seen from the client's perspective, is unchanged, which is most often revealed in the fact that its "denomination" remains the same. At the same time, modifications are explicitly introduced into the formulas and the contracts.
4) Innovations in processes and organization for an identical (or almost identical) service. In each of the preceding cases the fact of offering and selling a new service, a modified service, an integrated or separated service in an original way is accompanied by significant transformations of processes and organization and therefore of innovations in these.
However, our research shows that processes may be subject to substantial technological and organizational innovations even when the final service is unaltered (or is only slightly modified). In such cases, it may be that the distinction between the process and the service provided retains a certain interest. Moreover, to this category of organizational innovations 9 can be added apparatuses with the aim of improving the actual delivery, client relations, "fine tuning", deadlines, etc. of a service ("service-product") which remains the same in its formal specification. The focus is therefore on the quality of the service or the process by which it is sold (innovations in marketing), with the contract formally unchanged. Finally, the following changes may be considered as deriving from innovations in process and organization:
1. Certain innovations in financial management which can now be observed in large insurance companies (notably in terms of the assets-liabilities model) which have long been practised in banks;
2. Innovations in methods of risk assessment, particularly in terms of technical risks in industry;
3.
Legal changes applied to insurance (for instance, in contracts for selling insurance products by banks in France). 6) In addition to these five categories of innovation inspired by Schumpeter is a category that might be designated ad-hoc innovation, which has also been called innovation-valorization (Gallouj, 1991) . Ad-hoc innovation is specific to consultancy activities, and refers to an innovation produced during the very process of providing a service, with, therefore, the collaboration of the client. It consists of contributing novel solutions to the client's problems, on the basis of accumulated expertise. Ad-hoc innovation concerns an innovation (organizational, strategic, fiscal, etc.) which is induced in the client's organization. As a general rule it cannot be reproduced elsewhere in its totality, yet some of its "components"
(knowledge, whether codified or other experiences, methods used to produce or transfer it)
can be reproduced in part.
Innovation in electronic information services
Regarding the dominant forms of innovation in this sector, the major distinction observed is that between ex-nihilo innovations and progressive innovations. It is generally possible to identify the following three generic categories:
1) The creation of a new product or new service: there are two categories here: * the first concerns the nature of the new product or service, and includes four principal modalities:
the creation of a new data base, or more broadly the computerization of a product or information service. It is clear that we have now arrived at a point where in terms of a data base, there exists a "dominant design" (in the sense of Abernathy and Utterback (1978) .
the provision of a data-bases or another type of product on a new support system, such as CD-ROM. This may be a particular version of the previous case, with innovation involving one particular technical characteristic.
the design of a new type of service based on a new mode of processing and utilizing information, using one or more existing data bases. This might include novel systems for searching for information or innovations in system architecture such as the creation of a new service by linking or integrating different products and/or services (for instance linking research software to analytical software).
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the perfection of a new technique or new product capable of being used in conjunction with various data bases or information products, for instance an enquiry system using a natural language, an integrated text management system, or perhaps an enquiry system that can be applied to particular types of data.
* The second distinction concerns the "degree of novelty" of the service-product and the techniques it involves.
At one extreme, novelty and innovation can exist merely in the idea of combining existing techniques in an original way, and at the other extreme, a new service might rely upon previous research leading to a radically new technology. One procedure frequently observed in the domain of electronic information services involves attempting to first create a new product or service (or improve upon an existing one) out of existing technologies. This is justified by the fact that the basic technologies to permit the creation of new electronic information products already exist, together with the fact that the possibilities for utilizing them remain considerable. It also results from the fact that the sector is largely "supplier dominated". Nevertheless the design of a new product frequently implies significant work.
2) Innovations in the improvement of products or services. Innovations aimed at improvement are identifiable by the type of modification they make to the characteristics of the information product or service and by the type of modifications to technical characteristics upon which they are based. What has been said above about the degree of innovation equally applies here. Improvement may only include exploiting available new techniques so as to improve certain characteristics of the service-product, or it may involve the development of new methods, even of existing research.
The principal ways of improving products are: adding new functions; improving conditions 13 of access (in particular, simplifying or improving enquiry languages and improving interfaces); and improving the content of the data? base (types of data supplied, quality of data, how up-to-date it is).
3) Process innovations. New automated methods for retrieving information and (certain forms of) information processing are typical here. There is also the perfection of specific technology in order to produce particular data (for instance, research on a new type of aerial camera at France's National Geographical Institute). This is the domain in which the interpenetration of industry and services is at its strongest, with the production of new types of services involving the development of industrial technologies. In contrast, there are innovations in methods of information production which are much more "service-like", such as the development of methods for collecting "unofficial" data by the French firm S&W.
INNOVATION IN INDUSTRY AND IN SERVICES: CROSS-FERTILIZATIONS
We do not believe there to be any conceptual specificity to services. Instead, there is a greater problem, a link to research is then activated. The fourth level is the rather rare link between science and invention which leads to the creation of radical innovations (eg semi-conductors, lasers, the atomic bomb, genetic engineering). The fifth level is the feedback loop which connects the output of innovation to science. It represents the significance for scientific progress of innovations related to scientific instruments and equipment (the microscope and the telescope, for instance).
Service activities fit almost naturally into this type of model, even though it was not designed for them.
1)
For a number of large service firms (particularly those providing services to individuals), two types of market can be identified: an external market (the final client), and an internal market (the sales force, the interface personnel), which may both play a role in the innovation process. In the insurance sector, for instance, prior to satisfying the final client, an innovation must satisfy the sales force as internal clients: the network of employees, general insurance agents, brokers, etc.
2) The production phase becomes confused with the marketing phase. Interaction is thus far stronger than is depicted by a simple feedback loop. Accordingly, in certain large catering service firms, for instance, employees who work in close contact with the client firm, on its premises, tend to identify more with the client than with their employer.
3) The link between science and revolutionary invention can be eliminated in the case of services.
4)
The research chain has to be maintained, but seems atrophied in comparison to industry.
5)
A significant part of this chain (and the knowledge chain) is related to the human and social sciences.
6)
In the "innovation chain", the design phase occupies a central position. The distinction between invention (which is identified by how novel the innovation is to a specialist in the field) and design (defined as the combination of existing components) is of particular importance for service activities. This point is developed further below.
c) Recent developments in the economic analysis of industrial innovation have revealed a new innovation model called the "recombination model" (Foray, 1993) or model of "architectural innovation" (Henderson and Clark, 1990) . This model stands in contrast to both the radical innovation model (driven by the principle of absolute novelty) and the incremental innovation model (driven by the "first improvement" principle in which the main characteristics of the product are retained while replacing some secondary characteristics). In a Lancasterian mode, innovation according to the "recombination model" can be defined as follows (Foray, 1993) :
it retains all the known characteristics of a product;
2) it re-combines these different characteristics;
3) it favours the systematic re-utilization of "components";
4)
it may perhaps add a small difference.
This type of innovation taking the form of recomposition, which can be seen at work in the electronics and biotechnology industries, lies at the heart of R&D and innovation mechanisms in service activities.
The recombination model of innovation can shed new light on certain characteristics generally attributed to innovation and research in the service sector.
1.
The unspectacular nature of product innovation. Defined in terms of "the routine use of a technological base", the recombination model does not operate through ruptures, but rather through the continuous and cumulative production of knowledge.
2.
The difficulty of evaluating R&D. Traditional measures elaborately developed by national and international institutions are in fact based on criteria of novelty which are not relevant within the framework of the recombination model.
3.
The low cost of innovation. If research or innovation rarely requires substantial investment, this is perhaps due to the process of recombination and the "systematic reutilization" of components to enable major resource savings.
4.
The relative lack of research in the classical sense: the production of new knowledge.
The recombination model produces and also demands more in terms of "architectural knowledge" (as in engineering) than of knowledge of the components themselves.
5.
No prototype perfection. Innovation consists of assembling existing components which have been proven in practice.
6. The difficulty of protecting innovations, which can be imitated relatively easily. If the validity of the recombination model is accepted, what matters is not so much to protect innovation and impede imitation as to facilitate recombinations.
Contributions that innovation in services can make to industrial innovation
Reciprocally, the study of innovation in the service sector may be a source of new thinking and new lessons for industrial innovation. Several arguments, closely linked but treated separately here, are emerging to support this thesis.
1)
The service is the principal component in the value of numerous goods. As Giarini (1990) has remarked, "for each product we buy . . ., the production or manufacturing costs very rarely exceed 20-30 percent of the final price, whereas the operating cost of a complex service and distribution system generally represents 70-80 percent of the final price".
2)
Certain goods (essentially high technology goods) possess characteristics traditionally associated with services, such as intangibility or interactivity. If examination of these aspects of these particular goods permits certain conclusions to be drawn about the service sector, it might inversely be reasoned and assumed that these aspects lead to an organizational form for innovation to which service firms have long been accustomed, and which might serve to inspire industrial firms.
3) The distinction traditionally made between industrial firm and service firm tends to lose its meaning in certain situations. A number of high technology firms are simultaneously producing capital goods as well as high technology services: examples of this case are the major manufacturers of computer equipment and telecommunications. Firms belonging to sectors as traditional as textiles, for instance, can now be qualified as service firms: Benetton, the prime activity of which has become the management of information (marketing, sales), and the innovations of which are essentially service oriented, is a case in point.
4)
Industrial innovation may be associated in more or less intimate ways with innovation in services. The following three examples are of considerable interest to us.
a) a relatively abundant literature in the management sciences has been developed around services "to support goods" (for instance, after-sales services) that are seen as components of a "mix" (De Brentani, 1989; Edvardsson, 1990) in which goods are the real object of research interest.
Even if these analyses develop a subordinate vision of innovation in services (innovation that does not have a goal of its own), the least that can be said is that the addition of a support service or the improvement of a support service bestows on the good an innovative status.
b) The model put forward by David Teece (1986) analyzes why, in certain situations, the innovator profits less from his/her innovation than does the imitator. This paradox is explained by the conjunction of the following phenomena: first, when patents are inefficient at protecting innovation, if innovation is characterized by a weak regime of appropriability; second, if there are certain assets (or capacities) that are complementary to innovation knowledge. This is the case in information-service activities such as financial or commercial channels, etc. Certain consultancy activities (regardless of the nature of the service provided: legal, strategic, organizational, human resources, auditing and accountancy, information systems) can also be included in this category. In as much as protection by means of a patent is inefficient, an imitator which possesses a competitive advantage over the innovator in terms of complementary assets will be able to win out over the latter.
c)
The co-production model of innovation describes a situation in which industrial clients have access to certain service providers as supports for their internal innovation processes.
CONCLUSIONS
Particular modalities of innovation currently emerging within industry can be seen to have appeared earlier and on a larger scale in the service sector. In the extreme case, the service sector illustrates how restricted are our definitions of R&D and innovation. Moreover, these restrictions also refer to industrial activity. The increasing power of the "recombination model" in the industrial domain should facilitate awareness of this phenomenon.
Generally speaking, it might be said that services can contribute to making the "interaction model" of innovation a more operational model, less general and less theoretical.
Having been confronted over a long period by the question of managing multiple interfunctional interfaces, service firms have perfected ad-hoc solutions to what is considered to be one of the major practical difficulties of the interaction model (Aoki, 1988) . 
2.
Typopologies utilized for insurance and electronic information services sectors can be included in this rather wide classification without difficulty.
